Relationship of glutathione depletion and inhibition of glutathione-S-transferase activity to the antimitotic properties of estramustine.
A depletion of intracellular glutathione (GSH) is accompanied by a subsequent inhibition of GSH-S-transferase activity in a DU145 human prostatic carcinoma cell line treated with cytotoxic concentrations of estramustine. When GSH depletion reached approximately 50% of normal (approximately 2 hours after 10 microM estramustine), the mitotic index of logarithmically dividing cultures began to increase. A linear increase from 3.14% to 22.5% occurred during the period of 2-24 hours following 10 microM estramustine. Morphological studies showed that mitotic figures accumulated in metaphase and had abnormalities consistent with spindle malformation. Nocodazole and cytochalasin B also possess anticytoskeletal properties, but had little effect upon the intracellular levels of GSH or its associated transferase enzymes. The constituent moieties of estramustine, estradiol, and nor-mechlorethamine had effects on thiol metabolism which were dissimilar from estramustine, confirming previous findings that the unmetabolized parent drug is responsible for pharmacological activity. Estramustine had no effect upon GSH reductase activity, suggesting that drug toxicity was not a general thiol phenomenon. Buthionine sulfoximine decreased intracellular GSH in DU145 cells and enhanced the cytotoxic potential of estramustine in this cell line. The anticytoskeletal and antimitotic properties of estramustine may be enhanced by the drug-induced GSH imbalance and subsequent effects on GSH-S-transferase enzymes.